
(19) 

Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets 

(12) 

een  des  brevets  ^   £  P  0  7 7 9   5 2 0   A 3  

EUROPEAN  PATENT  A P P L I C A T I O N  

(88)  Date  of  publication  A3:  (51)  |nt  CI.6:  G01S  13 /82  
17.09.1997  Bulletin  1997/38 

(43)  Date  of  publication  A2: 
18.06.1997  Bulletin  1997/25 

(21)  Application  number:  96308726.7 

(22)  Date  of  filing:  03.12.1996 

(84)  Designated  Contracting  States:  •  Shober,  R.  Anthony 
DE  FR  GB  IT  Red  Bank,  New  Jersey  07701  (US) 

•  Vannucci,  Giovanni 
(30)  Priority:  12.12.1995  US  571004  Red  Bank,  New  Jersey  07701  (US) 

(71)  Applicant:  AT&T  Corp.  (74)  Representative: 
New  York,  NY  10013-2412  (US)  Buckley,  Christopher  Simon  Thirsk 

Lucent  Technologies  (UK)  Ltd, 
(72)  Inventors:  5  Mornington  Road 

•  MacLellan,  John  Austin  Woodford  Green,  Essex  IG8  0TU  (GB) 
Aberdeen,  New  Jersey  07747  (US) 

(54)  Enhanced  uplink  modulated  backscatter  system 

(57)  In  accordance  with  the  present  invention,  a 
novel  Time  Division  Multiple  Access  (TDMA)  duplex  ra- 
dio  communication  system  comprises  an  Interrogator 
which  generates  a  first  radio  signal  by  modulating  a  first 
information  signal  onto  a  radio  carrier  signal.  The  Inter- 
rogator  transmits  the  first  radio  signal  to  at  least  one  re- 
mote  Tag  of  the  system.  The  remote  Tag  receives  and 
processes  the  received  first  radio  signal.  The  remote 
Tag  then  modulates  a  second  information  signal  onto  a 
second  radio  carrier  signal  to  form  a  second  modulated 
signal.  This  second  modulated  signal  is  then  transmit- 
ted,  in  a  time-slotted  manner,  back  to  the  Interrogator. 
The  remote  Tag  selects,  or  is  instructed,  how  many 
times  it  should  repetitively  transmit  the  second  modulat- 
ed  signal;  and  selects,  or  is  instructed,  over  how  many 
of  the  time  slots  following  receipt  of  the  first  radio  signal 

the  remote  Tag  should  repetitively  transmit  the  second 
modulated  signal.  Other  embodiments  of  this  invention 
include  the  use  of  Modulated  Backscatter  to  transmit  the 
second  modulated  signal,  and  the  use  of  homodyne  de- 
tection  to  demodulate  the  second  modulated  signal.  A 
Frequency  Division  Multiple  Access  (FDMA)  duplex  ra- 
dio  communication  system  embodiment  utilizes  multiple 
subcarrier  frequencies  and  another  embodiment  com- 
bines  the  FDMA  and  the  TDMA  methods.  A  Code  Divi- 
sion  Multiple  Access  (CDMA)  embodiment  utilizes  mul- 
tiple  spreading  codes;  in  addition,  another  embodiment 
combines  the  CDMA  and  the  TDMA  methods.  A  novel 
method  for  power  control  of  the  tag,  using  modulated 
backscatter,  is  also  disclosed.  Finally,  a  method  for  the 
Interrogator  to  instruct  the  Tag  to  dynamically  alter  the 
data  rate  of  the  second  information  signal  is  also  dis- 
closed. 
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Tag  responding  repetitively  with  dynamic  length  of  time  slot. 

2.  Claims  9-14: 
Tag  capable  of  generating  a  set  of  subcarriers  and  selecting  a  particular  one 
out  of  this  set. 

3.  Claims  15-18:  Tagscreaiing  spreading  codes 

□  

□  

All  further  search  fees  have  been  paid  within  the  fixed  nme  limit.  The  present  European  search  report  has  . 
been  drawn  up  for  all  claims 

Only  part  of  the  further  search  fees  have  been  pac  witnin  the  fixed  time  limit.  The  present  European  search 
report  has  been  drawn  up  for  tnase  parts  of  the  Euro  Dean  patent  application  which  relate  to  the  inventions  in 
resoects  of  which  search  tees  have  been  paid, 

namely  claims: 

None  of  the  further  search  fees  has  been  paid  wire  -  ne  fixed  tme  limit.  The  present  European  search  report 
has  been  drawn  up  for  those  parts  of  the  European  oasent  application  which  relate  to  the  invention  first 
mentioned  in  the  claims. 
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